Gene transfer of Cu/Zn SOD to cerebral vessels prevents FPI-induced CBF autoregulatory dysfunction.
The goal of this study was to determine whether gene transfer of human copper-zinc (Cu/Zn) superoxide dismutase (SOD) has preventive effects on cerebral blood flow (CBF) autoregulatory dysfunction after fluid percussion injury (FPI). Rats subjected to FPI (2-2.5 atm) exhibited enhanced activity of reduced NADP (NADPH) oxidase in the cerebral vasculature. In line with these findings, the rats showed not only reduced vasodilation of the pial artery in response to calcitonin gene-related peptide and levcromakalim but also impaired autoregulatory vasodilation in response to acute hypotension. The FPI-induced hemodynamic alterations were significantly prevented by pretreatment with diphenyleneiodonium (10 micromol/l), an NAD(P)H oxidase inhibitor. Intracisternal application of recombinant adenovirus (100 microl of 1 x 10(10) pfu/ml)-encoding human Cu/Zn SOD 3 days before FPI prevented the impairment of vasodilation to hypotension and vasorelaxants, resulting in the restoration of CBF autoregulation. Our findings demonstrate that FPI-induced impairment of CBF autoregulation is closely related with NAD(P)H oxidase-derived superoxide anion, and these alterations can be prevented by the recombinant adenovirus-mediated transfer of human Cu/Zn SOD gene to the cerebral vasculature.